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DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-11, drawn to apparatus, classified in class 118, subclass 728. 

II. Claims 12-21 , drawn to method for assembly of apparatus, classified in class 29, 
sub-class 25.01. 

The inventions are distinct, each from the other because of the following reasons: 
Inventions II and I are related as apparatus and process for assembly of apparatus for 
its practice. The inventions are distinct if it can be shown that either: (1) the process as 
claimed can be practiced by another and materially different apparatus or by hand, or 
(2) the apparatus as claimed can be used to practice another and materially different 
process. (MPEP § 806.05(e)). In this case the apparatus does not specify deposition 
steps to be done whereas method includes deposition steps and thus apparatus could 
be made by a process not requiring deposition steps. Furthermore the apparatus 
specifies the first layer to have greater purity than the boat whereas method for 
assembly of apparatus (invention of Group II) does not specify any such condition and 
thus apparatus could be used to practice a materially different process. 
Because these inventions are independent or distinct for the reasons given above and 
have acquired a separate status in the art in view of their different classification, 
restriction for examination purposes as indicated is proper. 

Because these inventions are independent or distinct for the reasons given above and 
the inventions require a different field of search (see MPEP § 808.02), restriction for 
examination purposes as indicated is proper. 
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During a telephone conversation with Guy R Gosnell on 02/13/06 a provisional election 
was made with traverse to prosecute the invention of Group I, claims 1-11. Affirmation 
of this election must be made by applicant in replying to this Office action. Claims 12-21 
withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as being drawn 
to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected invention, 
the inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of 
the currently named inventors is no longer an inventor of at least one claim remaining in 
the application. Any amendment of inventorship must be accompanied by a request 
under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Thilderkvist et 
al (US patent No. 6,277, 194), Claim 3 is rejected as being anticipated by 
Thilderkvist (US Patent No. 6, 277, 194) and as evidenced by Nakashima et al (US 
PGPUB No. 2003/0170583) and Google search dated 02/20/06 
http://www.qooqle.com/search?hl=en&q=hardness+and+polvsilicon&btnG=Googl 

e+Search . and Claim 4 is rejected as being anticipated by Thilderkvist et al (US 



Application/Control Number: 10/826,730 Page 4 

Art Unit: 1763 

Patent No. 6,277,194) and as evidenced by Hamaguchi et al (US Patent No. 
6,660,093) and Irissou (US Patent No. 6,027,956). 

Regarding Claim 1: Thilderkvist et al teach an apparatus (Figure 4) that includes a 
susceptor (support fixture/boat) 120 for holding at least one wafer 118 comprising: 
of graphite material; 

a silicon carbide film (first layer) coated on the susceptor (boat); and 

a polysilicon (second layer) film on top of silicon carbide layer {[Figures 5-9 and Column 

6, lines 20-60 and Column 9, line 5 to Column 10, line 50}. 

Regarding Claims 3: Thilderkvist et al teaches all limitations of the claims including that 
boat is made of graphite and is coated with silicon carbide (first layer) and polysilicon 
(second layer). 

Further, Nakashima et al teach (provide evidence) an apparatus (Figure 2) that includes 
a reaction furnace 40 with a substrate support device 30 and where the hardness of 
materials used is as follows: 

wafer (silicon) : 1000-1 050 kgf/mm2 (Vickers) and support (graphite) - 200-250 kgf/mm2 
(Paragraphs 0012, Table 1). 

Further as per Google search of www.memsnet.org/m aterial/polvsiliconfilm the 

hardness of polysilicon film is between 10.5 Gpa - 1.5 Gpa (1071-1173 kgf/mm2). Thus 
hardness of polysilicon (second layer) more closely matches a hardness of the at least 
one wafer than a hardness of said boat (graphite). 

Regarding Claim 4: As regards thermal coefficient of expansion Thilderkvist et al teach 
all limitations of the claims including that boat is made of graphite (one of graphite or 
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silicon carbide) and is coated with silicon carbide (first layer) and polysilicon (second 
layer). 

Further Hamaguchi et al teach (provide evidence) that coefficient of thermal expansion 
of polysilicon greatly differs from that of silicon carbide (Column 3, lines 35-40). 
Additionally, Irissou teaches in connection with a method for manufacture of photodiode 
(Figure 3F) that polysilicon layer 321 has a thermal coefficient of expansion that is 
approximately same as thermal coefficient of expansion of silicon wafers 312, 330 
(Column 6, lines 20-30). 

Thus Hamaguchi et al and Irissou provide evidence that thermal coefficient of 
expansion of polysilicon (second layer) more closely matches a coefficient of thermal 
expansion of wafer than a coefficient of thermal expansion of said silicon carbide (boat 
material). 

Claim Rejections ■ 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
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commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 2, 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thilderkvist (US patent No. 6,277, 194) in view of Boyle et al (US Patent No. 
6,450,346). 

Regarding Claim 2: Thilderkvist et al teach all limitations of the claim except that first 
layer has greater purity than the boat. 

Boyle et al teach an apparatus (support fixture) for holding at least one wafer 
comprising a boat (Figure 2) comprised of silicon carbide material; 
a first layer on at least a portion of said boat and comprised of silicon carbide (Column 
2, lines 10-20). Boyle et al also teach that boat material (sintered silicon carbide) is 
contaminated with metals and is therefore coated with a thin layer of silicon carbide that 
is much cleaner (purer) {Column 2, lines 10-20}. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to form pure silicon carbide film over the surface of as taught by Boyle et al in 
the apparatus of Thilderkvist et al to minimize contamination of wafer. 
Regarding Claim 6: Thilderkvist et al in view of Boyle et al teach that first and second 
layers are formed by chemical vapor deposition layers (Thilderkvist et al - Column 3, 
lines 55-65, and Boyle et al - Column 2, lines 10-20). Further claim 6 is product by 
process claim. 

In this regard courts have ruled (Case law): 
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"Even though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process." In re 
Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985)". 
Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over in view of 
Thilderkvist et al (US Patent No. 6,277,194) in view of Ishii et al (US Patent No. 
5,820,683). 

Regarding Claim 5: Thilderkvist et al teach all limitations of the claim except that first 
layer completely surrounds the boat. 

Ishii et al teach an apparatus (Figure 1) that includes a wafer boat 1 1 made of silicon 
carbide and whole body (film surrounds the boat) is then coated with a silicon carbide 
film [Column 4, lines 55-65]. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply silicon carbide film over whole body of boat as taught by Ishii et al in 
the apparatus of Boyle et al to bury porous surface created by cutting process during 
manufacture of boat (Column 4, lines 55-65). 

Claims 7, 8, 9, 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thilderkvist (US patent No. 6,277, 194) in view of Boyle et al (US Patent No. 
6,450,346) [as per evidence by Nakashima et al (US PGPUB No. 2003/0170583) and 
Google search dated 02/20/06 
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httD://www.qoogle.com/search?hl=en&q=hardness+and-»-Dolvsilicon&btnG=Gooql 
e+Search ] 

Regarding Claims 7, 9: Thilderkvist et al in view of Boyle et al teach all limitations of 
claim as explained above including that boat has first and second layers of films, where 
first layer has greater purity than boat and where second layer is formed of polysilicon 
(different material than first layer and boat) {[Figures 5-9 and Column 6, lines 20-60 and 
Column 9, line 5 to Column 10, line 50}. 

Thilderkvist et al in view of Boyle et al do not teach that second layer has at least one 
material property selected from the group consisting of: (i) a hardness that more closely 
matches a hardness of the at least one wafer than a hardness of said boat, and (ii) a 
coefficient of thermal expansion that more closely matches a coefficient of thermal 
expansion of the at least one wafer than a coefficient of thermal expansion of said boat. 
Nakashima et al teach an apparatus (Figure 2) that includes a reaction furnace 40 with 
a substrate support device 30 and where the hardness of materials used is as follows: 
wafer (silicon) - 1000-1050 kgf/mm2 (Vickers) and support (graphite) - 200-250 
kgf/mm2 (Paragraphs 0012, Table 1). 

Further as per Google search of www.memsnet.org/material/polvsiliconfilm the 

hardness of polysilicon film is between 10.5 Gpa- 1.5 Gpa (1071-1173 kgf/mm2). Thus 
hardness of polysilicon (second layer) more closely matches a hardness of the at least 
one wafer than a hardness of said boat (graphite). 

Regarding Claim 8: Boyle et al teach that first layer and boat are formed of silicon 
carbide (Column 2, lines 10-20). 
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Regarding Claim 1 1 : Thilderkvist et al in view of Boyle et al teach that first and second 
layers are formed by chemical vapor deposition layers (Thilderkvist et al - Column 3, 
lines 55-65, and Boyle et al - Column 2, lines 10-20). Further claim 6 is product by 
process claim. 

In this regard courts have ruled (Case law): 

"Even though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process." In re 
Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985)". 
Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over in view of 
Thilderkvist et al (US Patent No. 6,277,194) in view of Boyle et al (US Patent No. 
6,450,346) [as evidenced by Nakashima et al (US PGPUB No. 2003/0170583) and 
Google search dated 02/20/06 

http://www.qooqle.com/search?hl=en&q=hardness+and+polvsili con&btnG=Gooql 
e+Search ] as applied to Claim 7 and further in view of Ishii et al (US Patent No. 
5,820,683). 

Regarding Claim 10: Thilderkvist et al in view of Boyle et al teach all limitations of the 
claim except that first layer completely surrounds the boat. 
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Ishii et al teach an apparatus (Figure 1) that includes a wafer boat 1 1 made of silicon 
carbide and whole body (film surrounds the boat) is then coated with a silicon carbide 
film [Column 4, lines 55-65]. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply silicon carbide film over whole body of boat as taught by Ishii et al in 
the apparatus of Thilderkvist et al in view of Boyle et al (and as evidenced by 
Nakashima et al (US PGPUB No. 2003/0170583) and Google search (dated 02/20/06) 
to bury porous surface created by cutting process during manufacture of boat (Column 
4, lines 55-65). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rakesh K. Dhingra whose telephone number is (571)- 

272- 5959. The examiner can normally be reached on 8:30 -6:00 (Monday - Friday). 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 





Rakesh Dhingra 



Parviz Hassanzadeh 
Supervisory Patent Examiner 
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